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Preface 
The pHealth 2014 Conference is the 11th in a series of scientific events bringing to-
gether expertise from medical, technological, political, administrative, and social do-
mains, all related to the provision of personalized health services. Aspects such as co-
operation between primary, secondary and tertiary health care establishments, the in-
clusion of social care, home care and lifestyle management, practical experiences with 
local or regional telemedicine services, management of chronic diseases, Quality assur-
ance challenges, health games, terminologies and ontologies, data management and 
visualizations, medical decision support, monitoring of environmental and living condi-
tions of citizens using mobile wearable or implementable technologies as well as social 
and ethical issues of health (care) provision are to be addressed by almost 40 speakers 
from various parts of the world. Keynotes, invited talks, and oral presentations discuss 
foundations and principles, requirements and solutions for pHealth. European success 
stories and national pilots as well as innovations and industrial products enabling the 
paradigm change towards participative and personalized health form the scientific 
program, together with demonstrations of existing and emerging applications in the 
pHealth domain. Presentations will be complemented by a students’ poster competition. 
In the last years, the pHealth conferences have emerged as the leading international 
conference series on wearable micro and nano technologies for personalized medicine 
and personalized health service provision. Starting in 2003, pHealth has gained im-
portance for attracting well acknowledged scientists in the domains of relevant tech-
nologies, medical doctors, and policy makers from academic institutions, hospital ad-
ministrations, governmental and regulatory bodies, the healthcare industry and allied 
professions. Collecting the experience of a dynamically emerging professional com-
munity from Europe and beyond, the pHealth event series has given visibility to the 
tremendous potential of micro and nano technologies not only for the future of medi-
cine, but also for the improvement of health care and welfare processes today and to-
morrow, thereby helping to integrate health and social care. 
Microsystems, smart textiles, telemedicine, mobile computing, smart implants, 
sensor-controlled medical devices, and innovative sensor and actuator principles and 
techniques as well as related body, local and wide area networks up to Cloud services 
have become important enablers not only for monitoring, diagnosis, and treatment in 
both inpatient and outpatient care, but also for preventive and predictive systems medi-
cine. This is, however, just the beginning of evolutionary and revolutionary changes, 
paradigm shifts, and the respective significant opportunities for patients, citizens, 
health professionals, healthcare establishments, and companies engaged in the micro 
and nano technologies. This indeed addresses the interest of the entire healthcare indus-
try. The multilateral benefits of the whole gamut of enabling pHealth technologies for 
all addressed stakeholders lead to a win-win situation with enormous potential, not only 
for medical quality improvement and industrial competitiveness, but for increasing 
access to care alike whilst managing healthcare costs. 
The pHealth 2014 Conference tackles existing and emerging technologies, uptakes 
the outcome from successful European projects in various domains, and addresses 
topics beyond the traditional clinical, primary care, and public health scope. The 
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presentations range from latest developments to running projects and initiatives to 
lessons learned from keeping project results sustainable. 
The pHealth 2014 Conference thankfully benefits from the experience and the les-
sons learned from the organizing committees of previous pHealth events, particularly 
2009 in Oslo, 2010 in Berlin, 2011 in Lyon, 2012 in Porto, and 2013 in Tallinn. The 
2009 conference brought up the interesting idea of having special sessions focusing on 
a particular topic, and being organized by a mentor/moderator. The Berlin event in 
2010 initiated workshops on particular topics prior to the official kick-off of the con-
ference. Lyon in 2011 initiated the launch of so-called dynamic demonstrations allow-
ing the participants to dynamically show software and hardware solutions on the fly 
without needing a booth. Implementing pre-conference events, the pHealth 2012 in 
Porto gave attendees a platform for presenting and discussing recent developments and 
provocative ideas that helped to animate the sessions. Highlights of pHealth 2013 in 
Tallinn was the special session on European projects’ success stories, but also presenta-
tions on the newest paradigm changes and challenges coming up with Big Data, Ana-
lytics, Translational and Nano Medicine, etc. 
The pHealth 2014 Conference combines the presentation of emerging principles, 
future visions and views with a careful analysis of lessons learned from international 
and national R&D activities and practical solutions. The new EU Framework Program 
for Research and Innovation, Horizon 2020, also addresses pHealth implementation by 
focusing on technology transfer support and building ecosystems and value chains to 
ensure better time to market and higher impact of knowledge-based technologies. As 
the acceptance of solutions is crucial for the adoption of technologies, and the ac-
ceptance heavily depends on the trust in those solutions, security and privacy issues 
form an important part of the 2014 event. The conference is completed by a Satellite 
Conference of the Austrian Scientific Society for Telemedicine and eHealth (ASSTeH). 
ASSTeH, but also the Working Groups “Electronic Health Records (EHR)”, “Per-
sonal Portable Devices (PPD)”, and “Security, Safety and Ethics (SSE)” of the Europe-
an Federation for Medical Informatics (EFMI), are supporters of pHealth 2014 and 
actively involved in the preparation and realization of the conference. 
This proceedings volume covers keynotes, oral presentations and poster presenta-
tion selected from a bunch of submissions to the pHealth 2014 conference. All submis-
sions have been carefully and critically reviewed. The editors are indebted to the 
acknowledged and highly experienced reviewers for having essentially contributed to 
the quality of the conference and the book at hand. 
Both the pHealth 2014 Conference and the publication of the pHealth 2014 pro-
ceedings at IOS Press would not have been possible without the supporters and spon-
sors: Health Level 7 International (HL7 International), HL7 Austria, HL7 Germany, 
ASSTeH, and European Federation for Medical Informatics (EFMI).  
The editors are also grateful to the dedicated efforts of the Local Organizing 
Committee members and their supporters for carefully and smoothly preparing and 
operating of the conference. They especially thank all team members of the eHealth 
Research and the management of the University of Applied Sciences Technikum Wien 
for their continuous involvement in the organization and realization of the conference. 
Bernd Blobel, Stefan Sauermann, Alexander Mense 
Editors 
vi
pHealth 2014 Scientific Program 
Committee and Reviewers 
Bernd Blobel, University of Regensburg, Germany (Chair) 
Dag Ausen, SINTEF, Norway 
Manfred Bijak, Medical University of Vienna, Austria 
William Goossen, Results 4 Care BV, Netherlands 
Diego López, University of Cauca, Colombia 
Martina Lucht, Fraunhofer IDMT, Germany  
Nuno Silva, Polytechnic of Porto, Portugal 
Frank Oemig, AGFA HealthCare/HL7, Germany 
José Manuel Oliveira, University of Porto, Portugal 
Liliana Ferreira, Fraunhofer Portugal, Portugal 
Peter Kastner, Austrian Institute of Technology, Austria 
José Maria Fernandes, University of Aveiro, Portugal 
Simon McCallum, Gjøvik University College, Norway 
Alexander Mense, University of Applied Sciences Technikum Wien, Austria 
Peter Pharow, Fraunhofer IDMT, Germany  
Martin Reichel, University of Applied Sciences Technikum Wien, Austria 
Nelson Rocha, University of Aveiro, Portugal 
Stefan Sabutsch, ELGA GmbH, Austria 
Stefan Sauermann, University of Applied Sciences Technikum Wien, Austria 
Günter Schreier, Austrian Institute of Technology, Austria 
Samuel Silva, University of Aveiro, Portugal 
Ricardo Simoes University of Minho, Portugal 
Filipe Sousa, Fraunhofer Portugal, Portugal 
António Teixeira, University of Aveiro, Portugal 
Christoph Veigl, University of Applied Sciences Technikum Wien, Austria 
Sule Yildirim, Gjøvik University College, Norway 
 
 
vii

Contents 
Preface v 
Bernd Blobel, Stefan Sauermann and Alexander Mense 
pHealth 2014 Scientific Program Committee and Reviewers vii 
Keynotes 
Smart Systems and Personalized Health: The Real Challenge of Bridging 
the Innovation Gap 3 
Andreas Lymberis 
Policy Management Standards Enabling Trustworthy pHealth 8 
Bernd Blobel, Mike Davis and Pekka Ruotsalainen 
The Internet of Things for Personalized Health 22 
Günter Schreier 
Interoperable ICT and Telemedicine 
Conceptual Model Formalization in a Semantic Interoperability Service 
Framework: Transforming Relational Database Schemas to OWL 35 
Carlos Bravo, Carlos Suarez, Carolina González, Diego López 
and Bernd Blobel 
Representing the Glasgow Coma Scale in IT: Proper Specification is Required 
for Assessment Scales  42 
William Goossen and Frank Oemig 
A Personal Health Record System for Diabetes Care Conforming 
to the ISO 16527 Interoperability Requirements 49 
Jesús D. Cerón, Guillermo A. Gómez, Diego M. López, 
Carolina González and Bernd Blobel 
Integration of Telehealth and Telecare: The Implementation Model for Chronic 
Disease Management in the Veneto Region 56 
Silvia Mancin and Giorgia Centis  
Towards Automated Biomedical Ontology Harmonization 62 
Gustavo A. Uribe, Diego M. Lopez and Bernd Blobel 
Solutions for Personalized Care and mHealth Applications 
Systematic Review of Interventions Supported by ICT for the Prevention 
and Treatment of Occupational Stress 71 
Santiago Narváez, Ángela M. Tobar and Diego M. López 
 
 
 
ix
Augmented Reality Cube Game for Cognitive Training: An Interaction Study 81 
Costas Boletsis and Simon McCallum 
Mobile Display of Information About Aggregated Antibiotic Resistance 
in the Hospital Setting Supported by Near Field Communication 88 
Philipp Meng, Karsten Fehre, Andrea Rappelsberger 
and Klaus-Peter Adlassnig 
Wearable and Implantable Devices and Systems 
Reflection/Transmission Study of Two Fabrics with Microwave Properties 95 
Torbjörn Ödman, Maria Lindén and Christer Larsson 
Human Activity Classification with Inertial Sensors 101 
Joana Silva, Miguel Monteiro and Filipe Sousa  
Transcutaneous Assessment of Glomerular Filtration Rate 105 
Stefania Geraci, Zeneida Herrera-Pérez, Jianguo Huang, 
Stefanie Weinfurter, Sabine Neudecker, Yury Shulhevich, 
Jochen Friedemann, Johannes Pill and Norbert Gretz 
Inter-BAN Interference Mitigation: A Correlated Equilibrium Perspective 111 
Vladimir Marbukh, Kamran Sayrafian, Martina Barbi 
and Mehdi Alasti 
A Mobile System for the Collection of Clinical Data and EEG Signals 
by Using the Sana Platform 116 
Diego F. Insuasty, Rafael E. Ceron and Diego M. López  
A Vital Signs Telemonitoring System – Interoperability Supported 
by a Personal Health Record System and a Cloud Service 124 
Miguel F. Gutiérrez, Alejandro Cajiao, José A. Hidalgo, Jesús D. Cerón, 
Diego M. López, Víctor M. Quintero and Álvaro Rendón 
Security, Privacy, Safety, Trust and Ethics 
Trust Information and Privacy Policies – Enablers for pHealth and 
Ubiquitous Health 133 
Pekka Ruotsalainen and Bernd Blobel 
End-to-End Encryption for Personal Telehealth Systems  140 
Gerald Öllerer and Alexander Mense  
Towards Assisted Moderation in Online Healthcare Social Networks: 
Improving Trust in YouTube Searches  146 
Daniel E. Cañon, Diego M. Lopez and Bernd Blobel 
Posters 
Applying Open Source Data Visualization Tools to Standard Based Medical 
Data 155 
Georgy Kopanitsa and Maxim Taranik 
x
Evaluation Study for a Multi-User Oriented Medical Data Visualization 
Method 158 
Georgy Kopanitsa 
Embedded Sensor Systems for Health – Providing the Tools in Future 
Healthcare 161 
Maria Lindén and Mats Björkman 
The ELF@Home Project: Elderly sELF-Care Based on sELF-Check 
of Health Conditions and sELF-Fitness at Home  164 
Juan Luis Carús, Sonia García, Rodrigo García, John Waterworth 
and Stefanie Erdt  
Design and Implementation of a Personal Health Record System for Diabetes 
Mellitus Type 2 Monitoring 167 
Jesús D. Cerón, Miguel F. Gutiérrez, Guillermo Gómez, Diego M. López, 
Rosa E. Álvarez, Carolina González and Carlos H. Sierra-Torres 
The Impact of Computerized Decision Aid on Mode of Delivery – A Study 
Protocol 170 
Azam Aslani, Fatemeh Tara, Leila Ghalichi and Saeid Eslami 
Accuracy in Pedometers: Dependent on the Technology for Measurement? 173 
Anna Åkerberg, Anne Söderlund and Maria Lindén 
A Wireless Sensor Insole for Collecting Gait Data 176 
John Rösevall, Cristina Rusu, Guillermo Talavera, Jordi Carrabina, 
Joan Garcia, Carlos Carenas, Fanny Breuil, Elisenda Reixach, 
Marc Torrent, Stefan Burkard and Walter Colitti 
Personal Health Systems Research – Charting the European Landscape  179 
Günter Schreier, Effie Amanatidou, Barbara Heller-Schuh, 
Susanne Giesecke, Ian Miles, Laura Pompo-Juarez, Özcan Saritas 
and Doris Schartinger 
Subject Index 183 
Author Index 185 
xi
